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(54) OPTICAL INFORMATION READER 



(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical 
information reader capable of speedily reading set 
voltage gain, offset value and shutter speed by one time 
downloading even though they are lost when power 
source is turned off after completion of reading and they 
are required to be reset in the case of re-reading. 
SOLUTION: In the optical information reader, values 
expressing a reading feasibility such as the gain, the 
offset value, the shutter speed are stored in an 
EEPROM 8 being a nonvolatile memory after the reading, 
and when the previous reading is success the values 
stored is set in the EEPROM 8 in the case of the 
reading. 
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mso* i ] wmfr*><ommw&?mm?te 
mts'tt-vtyyt, toe* jt-sj-feyfrfr&o 

vtsmmmmz a vmmitTcimm'jyM® 

•te 6 -pTt^ ;Wfc * tiftffl^* 

v ^y*7y t^j i&aswwstt* * y 

fkt. ^*7**h*W^fc£&*7-te*h4ftfc 
«fl»»fV*>WWte«lf 8 A DS^SISfcttM 
E*7-fey h»P^RteJ:D*7-b» hSftfettftEM 

IGE#7-fcy h$J»^a<o*7-tzy M*«»Wfc*y 

y *X If- F)WRjfciTOMK t a'+ * *ww£S£> tt 
SB-f *-s*fey?a»&©«*«**7*5>7vHWlc«» 

t> t3f3«^>^ y *«W#SO*' + y *Xtf- WMt 

rarat«4] t3- f&. 7*3- Koj«asfta:** 
*^-r«««st«K^*)' ?7y TTSte&tfWHt* « y 

en** 5] 7*3- p», 5*3-hW-yywst 

? 7 y 7Wffi*^»^1t^ * y fc**W-«$V 

*mmic<>y try -Mm^m^ * y 

B8fcRJR7] f3-m, 7*3-F*©5/+y*xe 
- F v?7v »TOft^'; K« 

a*-*** y *x m- mtism**-r&m$m3®m 



(2) ^200 1-30 70 1 1 
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mm s] wejco r 3- kjw«s& t w@© 

7*3- FBfOvV V, frO/S fc«t3HI©x3- F»W> 
#7*y bits fro/* fcttj»HI07 , 3-Fl»©S'ir7- 

[H*3S9 3 7*3- F*, T3-FO«5b*fctt*ft 
fcircffflL frO/tfcli-rn-FBfCiy^X fro/t 
feafa- F^O*7-tr y h«> fro/Sfcttx3- F 

fto^-r y *x tf- f«*x K&g'vajsflrr*aMi*i» 
io zttzmx® i ~7 ^fWfcffif<o»«H»(iS 

Ho 

[M*ff 1 0 3 tfHB8fl#Slc J: 5 *X h ft H^&fll 
*nftWB©7*3-FOSW*fttti«*«3a?riU fr^ 
/SEftttWB©7*3- FISOvV V. *0/SfcttttH 
07»a-F»©*7-fey h«» 6»o/*fl:Bt8H07 ir 3 
- P*©5/* y £X tf- F*#X hKZfrt>%®V%%: 

H©7*3-FI*0*7-fey ML frO/SftttMtS©r 
3- F»05'-v y *X If- FfcRftf SRfi^SMt**- 

3- F©jj»*ftttSI**Sr«jB t *S&**bT0-'5» 
1811107*3- F*©y^X fro/*ft:Bfl3®Or 
3-F*©*7-ty His *0/*fcttWB07*3-K 

a#©->^ y tr- F*werssa#«t«r»ai# 

[000 1] 

C«WOlW-*afl5»»] *%W«s /S-3-F^2& 
30 ^3-F*©a«%W*ffi87^1«RR«^lESt8 

[0002] 

fc/t-3-Ffc-3V^TSJWf*, *5^S/^-3 
-Fy-^fcffl«?tl*Ci«:*<, 2«7C3-Fy- 

^s ocr y-^/^-3- F v-?-fmrw 
;V F ?-5t^ 2 ^tc3- F y -^-ftffl/Ny F^;P 
F ^ -5 t-;W) * v 4M6*ttfc1WB*K* RrtSWMHt 

[0 0 0 3) «!*O-' < i-3-Fy-^©73y?0*0 

s^-rs 1 1 y # X tf- F^Wtllt 

5CtAWteS:m^>-ty^«te^*TS. ^^-S?-fe 

y9-ra&Bi*2tt, ^^-^-byy-ncrtEsnT^s 

C P U 6 fcpMRStlT^*li*t * 
50 ft*flW*K««*i«;y-fyT?*lrtW-*. 4li*7-fe» 
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3 

b» 3 1 v \- mm 4 ©jnwwjiaw. sn* 

«*t>*8. 5fctHWfclHBl**7t!yHWWlfflK4*« 

z<o7+T2i?m%7 ! y*A4i%te$mrz. eacp 

KOfa- FMWfcT*. C P U 6 ©sfcff7n pi? 1*3$ 

^^*yttcpu6 icrtmsnTi/^ c t # £ < 0^ t 
t c p u e ay-/ vcwBtt 3 © y-t 

#7^hM«M©*7*? bfiS©«P> fcStffc 
W * -SNr ytfBWSK 2fr6 IB S * <f 5 V>flk$L 

PU6T?-r3~K«*iftr-?*2^ 7©ffl<gl/F 

0Mr-fv*-7x^x) «acr. pos^pc^h 
[0004] %*5. T3~mm&, mmmztcim 

« s t3- F8»fc « C P U K <}; %MW. (HMD «> 

co o o 53 wsmmommbimmwvtBi 1 

fciSt". Xf^HiY-f^ *7-tevHt> 5"+?* 
XK-KOi!IIWB*«Jl^ CPU8tt»6S»CJ67n 
^9 ZvS tiJWV v. *7 * y HBU * * X tf- K 

b M 4 , * —7-te y+J-«BS&[elS& 2 tclgjgf 
Xf 7 7 2 l£=||ft:BlBtt A« d c P U 6 

a-Y^-i a»5©tti?j«*£> Y-fvSWlslSS 
3> *7-te<ybff?J«®l§4s r«fcH»5*^LTWl) 
JitT. X-ry73li^-3-F©7 ; 3-FS!iaT% CP 
U 6 (4, ©■?&3;ft;fcx5^V€^£/V~3-F©7 i 3 
- K7;Vdf >J XkfcJfcJlrVCfa- F$QS£fT -5 . 
-KJM-ef^-KiWWLfcl* (Xr>y74) , r 
3- FtSft%9ft I / F 7 m A bTW© P C * P 0 
Sft2©*XH\»fll (Xf-y/6) Iftft 

[0 0 0 6] -Af3- P*«BRbfc»a> * 
7-fe-y FflU «y #X fef- F©'>* < t fc^fftfr- 
o%®b (Xfy7*5) , assbfc**^y«wa 
B3s *7-fcyHWPH*4» ^*-5*fevtf«Mi» 
2lc»8Ut* (X-f-y7l 1) , ^-®fc@ffiia* 

[0 0 0 7] 01 Zte^n^W^yfcfefefrUiftft 

(x-7/W *j£-f. 01 1 ©Xx'y7l "P, W^tfSJ 



(3) #^200 1-30 7 0 1 1 

8, tttfftlT'Fl'X (A 0 0 0s BO 0 0, coo 

o) fcfcjftsn&T*-* (wyo, ^7-feynaos 

3/+y*XfcT-F0) iWRjeStl*. r3-K«t 
*^«#s 01 1 <*>X7^75t»3Rf *5te> y-rx 
*7*vMk 5/-*-y*xt;-F©5"5'J»8:<£fcv v f 

[0 0 0 8] *S*M»c.ftfc*& J f\ 

^•y* CHR*r> ^»&ti*©X'fy?W7te3 

[0009] 

>v-3- F U 2^3- F U -^l?tis 
[0 0 10] X3i^»rt*:t*s WWSWhfr 

ffl«fH*«<'T«*:»»i:^»9:IKl>«i*WWU m$t 

*7fe-r*ct3Wt>nTv*. 
[ooniufrUBii o8WrHts?r«ai?tt, 

30 it, X^-y7l<oyf myhE S'tyJXfc 
-F©S«iBR5£*»5*!3ltSa»n{fa5.^ SJWffi^? 
f»3-Fi!A*«[Uft*fr. r3- F^fig5b-r«8^#{c 
%5S"es X7 i y75T*y-l'Vs ^-7-fe-yhfils ->Y-y 
* X If- FOKJE^ft < t fc-«(&in?3B 0 > 
*> Ifi&to f * * T? K NfK 5 1 V ^ RHUtft -3 fc . 
Iffcxn-FW^y-l'V^IBHs ^-7-tr-y FfflcD® 
Hs ^+-y?xe-HiDlffl*vV3-h\ «Atf 
/ 1-3- F t *OS530 3 V h 9X F *«1E^ O^rlK^ 
JR*«*fctt, 7*3-FRTS6*y-Yy. *7t»Ht 

-#0 y Z X If- F©taS^ffi^-&fc^>^^fci6v S 

&"1r y*X M.- YO&mfi&nt 
ft. 

[0 0 12] S6te/<-a-K*2fl>«l**&5'</l' 
50 *O«0EL*<TfeJ:V'»«**«^*»oft. 
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U 36* 2 3fc?63-Fy WSSfrSRs 1 ?* 

t£#8©T\ «ST»**«H«**<fr , 3We*OX 
f >y -Ptl&fr < RH-rs&gff* !?v fa- P WUMB 
ftHWRSKWIBjB'*'* 1 1> , r 3- F*«dWW* $T© 

iw##tfr*>8 t wmhofc. 

co o 1 33 *mi&c<D&5%mm*mm-z>*><D 

[00 14] 

&\£*mi<om i <o^mm%tMt<<^ *»*>&©« 

t> 3i»««««cB*W' *^ * -SMs yy 1 > 

mMw^^mm^mt, m&fjywm-m^ 

*»SfcttME*V yfflW^at J: 51i««nft«tfl 
Tf5?*/Wfc£ftfcfl»*7*3~- HfSxa- F^a 
*8&©T&8«, 

tools] %z<om®m&m&, mir^s. 
•rata t> « * yy-t > 

5OTIB&*7-lry h we*7-fey 

«-r*ADWw*ft»wei-7-by vwt&mzb 

7 -fey h4B^fl9te^1y*7y7T«ni*'HI»tt^ : E 

8, 

[oo 1 63 nwmmmmi, mfrmz 
mmm 3&*«»«« tgen-r *w -7* yyt, 

HME-f J* ~ 7-fe 7 ^® * * X tf- Ptttt pT^*« 

t\ Mts«©*^8iim&«^i-sfti«^~7 

f3-F-fSf3-F#a^ MIM^S^y ^WP^ 
8K>5/+ y *X Fttmt^y tTVTWBlft 

tst>©T?;&8c 

[0 0 1 73 *4©*»1WWR«tt, f 3-F&. 



(4) <jf$1200 1-3070 1 1 

fa- F © jSS& S ft tt^RSc*^-r«-Sr*aWl t ^ s 7 * 7 

[0 0 1 83 £5©)^1t«KIK8li«> f3-F^ 

fa- p*©$v >**»»te/*y ?7-y tut**** 

3. 

[0 0 1 93 *6©*aMIWiieMMi. ra-Pft, 
7*3- FB*©#7 -fe 7 Ht*fKKttt^ * *7 y 7rTI8 

[0 0 2 03 H7©^#1f«iBK^1S«, 7*3- K&s 
7*3- PNNDV^ y * X tf- FftWKWlc* y *7 y 7 
RlteiS:^5i%tt^ * U telMfrr 8 5/* y *X F**S 

[00 2 13 »80jfi¥l««K«®ttt, WSOra- 

Ftfjis*uft«#. «ia©7*3-p»©y'fv, *«>/ 

Sfctttna07*:J-F*©*7-fty FfflU fro/*Jttt 
gjJO^xa- K8#©5/-v y If- F«tt6f 8K£# 
20 R**f 8*>©T»*8. 

[00 2 23 ^9 ©^IWBSIS^ltt, 7*3- P» 

^n-portsbtfta***^*. 
fa- FB#©y-r x j^o/*fc»i7 f 3-PB#©*7 , b 

y Fits ^o/*ft}st-f3- F^f©S/y y ^ X If- F* 

*x h*if'vans , rs5M«#a«:wr8 t,©T?a&8, 
[oo 2 33 »i o<ommmmmmmit, mmmrn^ 

St i 0 *X Kt H'NSBflhShfcttBOf'a- P««* 
Sfttt*»«w-rflt 83®©f 3-P«oy-<VH 
/SfcttMEI©? f 3-Pl*©*7'feyl*«» 
jo i*S6®©f 3- pises'* y ^Xt!- F«*X Fft H*» 

zstmirzm^mt, m-mwfjy, 

JtttWHOra- F«f©*7*y F^ *»o/*ftttlO 
0©f3- y *x If- P«S3&rsH3t#a 

%^T8fe©t?*8. 

[o o 2 43 mi i commmmmii., mm.®* 

wf«W«*«wbTV^fc*» MH©f3-FB#©y 

fti*WiBK)7*3- Fn#©*7-fe y Fffi^ 

fro/SftttWHOfa- Fl^©^^ y^Xkf- F«» 
[002 53 

ffiS&£m&, «««t^ y ^ 7 y 7T?te&*»3£tt* * 
y*^*8y'1 , yl&W#at < J;t3, mM«ttll©*M 

[0 0 2 63 J|2©3t^fS«liajSaitt, «§t«t^y 

^ 7 -y 7Brm^W%'ftp { *y*>&*8*7-by Ffflft 
50 fe x *7-byHrtPHBO*7*yP««MftbTt5< 
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[o o 2 73 %3vmftmmmit, nmicAy 
t r y ym**n?m* * y sa* ^ + * * x e- 

Ftttft#®fc.J: D , m&i^^HSffW&tlfi: t 
[0 0 2 81 &4©)^1t«l»iSS»«s 

? 7 ? ;TO«&5F«fl&tt* * i> *» 6 ft *IWaJlSlt*tt 
^-F0J«ftSfctt^*;iW^^LT*< 

[0 0 2 9] *80*IS*1Mamife*ii« i@Of3- 
Ftf**Ufc*&, «H7*3-KB*©y-fy. *7** 

[0 0 3 03 gi9 £D^fll«KSStt> r3- F* 
fc, t3- H^^Sftti^fe^m *<fV» *7 
•b ? Fffl, 5"-r y * X tf- F©4>ft < * fcfMl#**X 

[0 0 3 1 ] * 1 OO^flBBWMHitt, *X FftH 

*/fy*7J&*- F©4>ft< fcfc*ttlfr-0**X h*»5 

[0 0 3 23 ttTs *SBH«5(at«»«fcWT. 0% 

[00 3 33 (*ffi©Jf?S§ 1)^1 KaHBBHO*Mi'0* 
« 1 03Wi«Wt««i«7 , n * * c 
*W©7n y * H*iWH 1 0 1 pg tmii® WW* 

[0 0 3 4] 8 tt^Wtt^tU t LTSSCWK^finf 
Sgft E E P R OM**«WO»«Wtt«ffl Ufc. ftfe^ 

ajett^*yt±E e p r oMti®££tis *>©•?*< > 

iW/t'J (FeRAM) ^, nfticZ-oT^vi? 
7y7StlftSRAM„ DRAM*^tf= ^Utt* * 

*y rtfce«a*ifc7*-**«J»*-s c t s»T?e*. 

[0 0 3 53 9 ttlUMK!>X"r •tWR&X'f* 

t s c p u 6 ttMssjRuaasjiffr 

tbTfellfcft^bWSffllfflWBIiWKOtffa^lWfc 
LT<MtfrftiA> St#«9X^yx9 
gftt>©T?ttft<, #XFfr5©3I<BK«J:S9fc&B{5>ji 
*T»"Mit>ft«f\ 

[0 0 3 63 0ZttEEPROM8©fettJg5£*»r~ 



(5) WM20 0 1-3 070 1 1 

&SC*g«|-fS. *^©**©»«lT»tt, t3- F© 
fa-FiKoy-fy, *7t7ht« fir 
7 *X e- F©1&S#©7 F t ?3- F©jftSIift 
#EBPROM8lG|Mfr£ftS. Sfc7*=i- P©*W* 
ictt, y-fy, myhtt, fry^xfc-P©^** 

y, y Ht, f ■¥ f £ X kf- F©85£«©7 F V 
Xfc, r3-F©^Ste*^EEPR0M8fcMStl 

JO [00373 02<90fZ?&, $rVvttEEPROM8© 
7 FUX (D 0 0 0, D 0 0 1 , D 0 0 2) K, -JrV 
v, *7-fcyMI\ f*y*xe-F©iSStt©7FV 
X (A 00 0, BOOK COO 5) LTt& 
ra- F«/W> 79?£LT 
7FUX (D00 3) MSttStVtVS. ft*5, 7FU 
X (DO 0 3) fc»> f 3- F©J®#jBttx-* (0 0 
01), ra-KCftWtif-? (0 0 0 0) 

[0 0 3 83 *C*SH8<Wte«©«l»l ©*BI©llMl* 

20 0 3 ic«f . c c TflaswoaMTBis-r h 1 1 £ w u 

[0 0 3 93 -y7l 1 tt, «83£#ST7s f)e9tt«« 
*y»B»HK 2 02te^f 

f-^*mMftsnTv*a*s cpuearFvx (d 

00 0, D001, D00 2) ICfam-ZftT^Z-T-f 
(A 0 0 0, BOOK COO 5) *7FVXfc-r«K 
Stt (y-fVOs *7-fe«yFttK fir»*XK-F 
30 5) «ttebXry72NiO. fn-WSSiLft* 
*Xb'NT f -5fgim (Xx-y76) , rVv, * 
7t-yHI, V-ry^XK-F*EEPR0M8O7F 
UX (DO 0 0, DO 0 K DO 0 2) tttl^tlftm 
L (Xrv7l 2) , fiD|f3-H«)^tf-? 
(00 0 1) *EEPR0M8©7FL'X (DO 0 3) 
lc«L (Xry7l 3) , K»*»)«!3i»*Tr*. 
r3-FWlftt&, *XF^r-2©£HI*fT*> 
•f, -*ftB»©ffl*lcAi:Ts y-fX *7-b7 F 
H, 3/+7^Xt!-F©'>ft<fc"E»-^^SSU (Xf 
40 -y75) , «RUft:lte**EBPR0M8O7FUX 
(DO 0 0, DO OK DO 0 2) fc^tl^flTOt 
(Xr 7 71 2) , W|t3- F^^-Tr^^ 
(0000) *EEPR0M8©7F1^X (D003) 
icttttb (XT771 3) , »WR0«HK»Tt«i 

[0 0 4 03 H#:«teXrv75-ett, f^a-Ffc** 

fttB*^/J^^fcf(»f«tu4-7-fe-y y«±M' 
jo SBfcStf^vlMH*, *7*y Mt'W'-rvfcTJf 



ttffl 2001-30701 1 




[0 0 4 1] C©£5}C, ilWWlS6«Mfc 



[0 0 4 7] t'^-vJ-bvy-lfcXUZ^^-^-feV+i' 
*ftfflbfc«£, ■Mft^^ftK), ADfflMllO© 



fc#R9f$©#^l*Bfc«»*;Mx5*fc> i8BR* ffl***DiM»X^y^J 4 ©ttWcUIHtffrfr*. « 

IR9«fT?fcfc*£/<-3~F©I^Ka^BHm &lcx**7l 5©2^tg3-F«0CR©7 j 3-F 

WeWBOWSSffHtt^ il«f3- PjtMBbUfc fc, r-^&tfg^Ctfc&D*., CPU 6tfV7 Fftte 

7*3-KWm^X *7*y Hfc =*fc«H*fit>4«-ntfa&ft^ft:»s -H©7»3- 

X£-F#Xt^71 1 T*WE*ft4fc», Wif&A& P4Mfc*W*ra»*». ^©Ttfe. 1fflffl©?*3- FflW 

[0 0 4 2] 9 B#©f! 5 2 fc H ©HHSB W WVi *7-fe-y F^ y *X.e- P0*fWB£* 

[0043] s&k, *6*»c»«*aik:ai*stift [oo4 8] 4*s, y-cx t7*»nt. s"*»*x 

£tff&<s ■■©i r 3— FTBSjWWVa', *7-te [0 0 4 9] QftftKHMIlS) 5»te*^^©SB»©>B« 



-3- FKKsestvf, 2^7c3-F J fOCRt.-&tre: Btt* lfe6fi©JB18n?fi6fflL«:iai fcWfcfc©*^ 

2^x:3-F J f , 0CR%M*»SSI S. 

wv%%*mv*mmz<ommmm<o7 [ooso]xf^i 6t?», *x * 

uy?®*®4K7H?. 1 OttADiaWPHlOi:* K ^*<y*Xk!-P©»i%E«U 9ir- 

fcHR5©ftto&fc7*nyfl»*8e? h©xf**;V *fffc*«£7*-**«flT* (Xfy7l 7) . Xf 

«teiaw-«. ^-sMryfrifcuu xyrcco* ?7i ii?tis<Sb7ty-rv, *7**Mt» 

2©xy7^jt-^*VlWflilr'»5ft*. xD7^^- Xtf-F^SSf*. ^-©ar.ffl{tllBai*©»J»Jii* 
5>*y9-©tttfjH:, 2*7t*Wfc7 , -^*i»'3T^*ft , /V-n-F©7*3-F (XfyT'3) 

fl£*W*^©»»l©>*~3-FltW«TttW 50 *firt\ r3-FOjjE*/*IRtellt>&T*Xh^3 

«HSBe=«frMrftwfci&> a d**h i om» «u s/-v » #xtr- f**x F^a&flrr s Wr^i 

r3T-<tft«!»W*>*l*. 1 1 ttWH^^y T?, xy [00 5 1] SM©£M 1 ?3- FriSSWlC, A 

7>f *-$;*v^©s»*W|{»3 3JJBJIH:*<* - s&Wfcyw* *7tyH> 5"^*xt;--F%*&*ft 

DBcttcPuefc^ytfrture**^*, cpue -rsj^teUfc** sato»*3Tftt. t3-fi, t 

flpfl-fcteSRAM^DRAM-eaaSft*. CP0 6» 3-P©B»/ia«e|K>&f\ 5*3- F©f£#/fc# 
H»/^y 1 1 ©T-^*ra- PJMW*. &33AD Wv, *7**Mt. f*y*Xtf-P 

mmi ocmattWMty 1 1 fc*ifrr*fc«©D **x h^snsi-So 
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Japanese Patent- 2001-307011 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the optical information reader 
which reads signs, such as a bar code and a two dimensional code. 
[0002] 

[Description of the Prior Art]Hereafter, the bar code which used the one- 
dimensional (linear) image sensor especially for the image sensor among optical 
information readers is explained. This invention is not limited to a bar code 
reader, and A two dimensional code reader, A thing optically applicable [ 
information ] to the Personal Digital Assistant etc. which can be read like an OCR 
reader, a bar code reader integral-type handheld terminal, and a two dimensional 
code reader integral-type handheld terminal cannot be overemphasized. 
[0003]The block diagram of the conventional bar code reader is shown in 
drawing 10. 1 is an image sensor and changes the catoptric light from a sign or 
its circumference into an electrical signal. 2 is an image sensor drive circuit, and 
while generating the timing which drives the image sensor 1 , it has an electronic 
shutter function which can control shutter speed electrically. The image sensor 
drive circuit 2 may be built in CPU6 mentioned later when built in the image 
sensor 1 . 3 amplifies the signal outputted from the image sensor 1 in a gain 
control circuit by the set-up gain. 4 offsets the voltage level of the signal amplified 
by the gain control circuit 3 in the offset control circuit up and down. The turn of 
the gain control circuit 3 and the offset control circuit 4 may be replaced. 5 
changes the analog signal from the offset control circuit 4 into a digital signal in a 
binarization circuit. 6 is constituted from a CPU by the microprocessor and mainly 
decodes a bar code. Being built in CPU6 is illustrating neither much program 
memory in which the execution program of CPU6 is stored, nor many work 
memories required for execution. CPU6 controls shutter speed by changing the 
timing outputted from the gain control of the gain control circuit 3, control of the 
offset value of the offset control circuit 4, and the image sensor drive circuit 2. 
The data decoded by CPU6 is transmitted to hosts, such as POS and PC, etc. 
through communication l/F (communication interface) of 7. 
[0004]Decoding is also called decipherment processing or recognition 
processing, and although it is processing which recognizes signs, such as a bar 
code, from a digital signal strictly (decipherment), generally it is also only called 
reading processing. Decoding puts the thing of the decipherment (recognition) 
processing by CPU with the text, and reading processing means in it various 
setting out of initial setting etc., and the whole processing required for reading 
including communication and decoding. 

[0005]Next, the flow of the reading processing of a conventional example is 
shown in drawing 1 1 . Step 1 is the initialization processing of a gain, an offset 
value, and shutter speed, and CPU6 sets the gain programmed beforehand, an 



offset value, and each initialized value of shutter speed as the gain control circuit 
3, the offset control circuit 4, and the image sensor drive circuit 2. Step 2 is 
binarization circuit output incorporation processing, and CPU6 incorporates the 
output signal from the image sensor 1 via the gain control circuit 3, the offset 
control circuit 4, and the binarization circuit 5. Step 3 is decoding of a bar code 
and CPU6 decodes the incorporated digital signal based on the decode algorithm 
of a bar code. When decoding is successful by decoding (Step 4), after 
transmitting a decoded result to hosts, such as external PC and POS, via 
communication I/F7 (Step 6), the next binarization circuit output incorporation is 
performed. 

[0006]On the other hand, when decoding goes wrong, any at least one of a gain, 
an offset value, and the shutter speed is changed (Step 5), After setting the 
changed value as the gain control circuit 3, the offset control circuit 4, and the 
image sensor drive circuit 2 (Step 1 1 ), the next binarization circuit output 
incorporation is performed. 

[0007]The table (table) of the gain beforehand stored in program memory, an 
offset value, and shutter speed is shown in drawing 12. It is Step 1 of drawing 1 1 
and the data (the gain 0, the offset value 0, the shutter speed 0) in which a gain, 
an offset value, and shutter speed were stored in the address (A000, B000, 
C000), respectively is set up, for example as an initial value. When decoding is 
not successful, as Step 5 of drawing 1 1 shows, any at least one preset value is 
changed among a gain, an offset value, and shutter speed, and the next 
binarization circuit output incorporation is performed. 
[0008]The case where the power is turned off, when the reading switch (not 
shown) was formed and the switch was turned OFF, or when the reading time 
beforehand set up with the timer etc. passes, reading is completed compulsorily. 
[0009] 

[Problem(s) to be Solved by the lnvention]Only when it is requested that the 
consumed electric current is lessened as much as possible and it reads from a 
viewpoint of energy saving by the bar code reader or a two dimensional code 
reader in recent years, energizing the power supply of a reader is performed. 
[0010]ln use in the environment which is separated from hosts who connect, 
such as a factory and in the car, the portable optical reader generally called a 
handheld terminal is often used. In order that a handheld terminal may lengthen 
a hour of use by a battery drive, a power supply is controlled as much as 
possible, and there is especially the necessity of lessening the consumed electric 
current. Therefore, the power supply of the portion about reading is energized at 
every reading, that is, turning OFF the power supply of the portion about reading 
is performed in addition to the time of reading. 

[001 1]However, in the processing shown in the flow chart of drawing 1 1 , once the 
power supply of a reader is disconnected, again to a power up. Until it reaches a 
preset value in which decoding succeeds, when it must redo from initial setting of 
the gain of Step 1 , an offset value, and shutter speed and decoding fails in an 
initial value, Change of a gain, an offset value, and shutter speed is necessity 
once at least at Step 5, and SUBJECT that it would take time before reading is 
successful occurred. When a bar code with narrow range of the gain which can 



be decoded especially, range of an offset value, and range of shutter speed, for 
example, a bar code, and the contrast of the circumference of it read a bad thing, 
Since there was little combination of setting out of the gain which can be 
decoded, an offset value, and shutter speed and change of a gain, an offset 
value, and shutter speed was needed by setting out of the optimal preset value 
repeatedly, SUBJECT that it took time until reading is successful dramatically 
occurred. 

[0012]Since the reading port is intercepting outdoor daylight in the case of the 
optical reader of the type contacted and read on the label which furthermore 
contains signs, such as a bar code, It was rare to receive the influence of change 
of the surrounding reading environment, and when setting up the gain optimal at 
the time of manufacture, an offset value, and shutter speed, it did not need to 
change after that in many cases. However, the optical readers of the type which 
is detached and is read in the label containing a sign focusing on a two 
dimensional code reader in recent years have increased in number. Since this 
type of case received the influence of surrounding outdoor daylight in the label 
directly, SUBJECT that it was necessary to design the step of a preset value 
finely greatly [ range / which can be set up ], took time setting out of the preset 
value which can be decoded, and took time until decoding is successful 
dramatically occurred. 

[0013]This invention solves such SUBJECT and it aims at providing the optical 

information reader in which high-speed reading is possible. 

[0014] 

[Means for Solving the Problemjln order to attain the above purpose the 1st 
optical information reader of this invention, An image sensor which incorporates 
catoptric light from a sign and is changed into an electrical signal, A gain control 
means by which a gain which amplifies an electrical signal from said image 
sensor can be set up, A binarization means which carries out binarization of the 
electrical signal amplified by A/D converter which changes into a digital signal an 
electrical signal amplified by said gain control means, or said gain control means, 
It has a decode means which decodes a signal which is an electrical signal from 
said image sensor, and was digitized in order to restore information which said 
sign has, and a gain storing means which stores a gain of said gain control 
means in nonvolatile memory which can back up electrically. 
[0015]An image sensor which the 2nd optical information reader incorporates 
catoptric light from a sign, and is changed into an electrical signal, An offset 
control means which can set up an offset value of an electrical signal from said 
image sensor, A binarization means which carries out binarization of the 
electrical signal offset by an A/D converter which changes into a digital signal an 
electrical signal offset by said offset control means, or said offset control means, 
A decode means which decodes a signal which is an electrical signal from said 
image sensor, and was digitized in order to restore information which said sign 
has, It has an offset value storing means which stores an offset value of said 
offset control means in nonvolatile memory which can back up electrically. 
[0016]An image sensor which the 3rd optical information reader incorporates 
catoptric light from a sign, and is changed into an electrical signal, An electronic 



shutter control means which can set up shutter speed of said image sensor, A 
binarization means which carries out binarization of an A/D converter which 
changes an electrical signal from said image sensor into a digital signal, or the 
electrical signal from said image sensor, A decode means which decodes a 
signal which is an electrical signal from said image sensor, and was digitized in 
order to restore information which said sign has, It has a shutter speed storing 
means which stores electrically shutter speed of said electronic shutter control 
means in nonvolatile memory which can back up. 

[0017]The 4th optical information reader has after decoding a reading success- 
or-failure result storing means which stores electrically a value which shows a 
success or failure of decoding in nonvolatile memory which can back up. 
[0018]The 5th optical information reader has after decoding a gain storing means 
which stores a gain at the time of decoding in nonvolatile memory which can 
back up electrically. 

[0019]The 6th optical information reader has after decoding an offset value 
storing means which stores an offset value at the time of decoding in nonvolatile 
memory which can back up electrically. 

[0020]The 7th optical information reader has after decoding a shutter speed 
storing means which stores shutter speed at the time of decoding in nonvolatile 
memory which can back up electrically. 

[0021 ]The 8th optical information reader has a setting-out means to set up 
shutter speed at the time of a gain at the time of the last decoding and/or an 
offset value at the time of the last decoding and/, or the last decoding, when the 
last decoding is successful. 

[0022]The 9th optical information reader has a transmitting means which 
transmits after decoding shutter speed at the time of a value which shows a 
success or failure of decoding and/or a gain at the time of decoding and/or an 
offset value at the time of decoding and/, or decoding to a host etc. 
[0023]A value the 10th optical information reader indicates the last success or 
failure of decoding transmitted to a host etc. by said transmitting means to be, A 
reception means which receives shutter speed at the time of a gain at the time of 
the last decoding and/or an offset value at the time of the last decoding and/, or 
the last decoding from a host etc., It has a setting-out means to set up shutter 
speed at the time of a gain at the time of decoding and/or an offset value at the 
time of the last decoding and/, or the last decoding. 

[0024]When a value which shows the last success or failure of decoding which 
the 1 1th optical information reader received by said reception means shows a 
success, It has a setting-out means to set up shutter speed at the time of a gain 
at the time of the last decoding and/or an offset value at the time of the last 
decoding and/, or the last decoding. 
[0025] 

[Embodiment of the lnvention]By it, the 1st optical information reader can store 
the gain of a gain control circuit, even if a metaphor reader is turned off by the 
above-mentioned composition by the gain storing means which consists of 
nonvolatile memory which can back up electrically. 

[0026]By the offset value storing means which consists of nonvolatile memory 



which can back up electrically, the 2nd optical information reader can store the 
offset value of an offset control circuit, even if a metaphor reader is turned off. 
[0027]By the shutter speed storing means which consists of nonvolatile memory 
which can back up electrically, the 3rd optical information reader can store the 
shutter speed of an electronic shutter control means, even if a metaphor reader 
is turned off. 

[0028]By the reading success-or-failure result storing means which consists of 
nonvolatile memory which can back up electrically, the 4th optical information 
reader can store the value which shows a success or failure of decoding, even if 
a metaphor reader is turned off. 

[0029]When the last decoding is successful, the 8th optical information reader 
can carry out decoding, after [ the gain at the time of the last decoding, an offset 
value, and shutter speed ] setting up at least any they are. 
[0030]After decoding, even if the 9th optical information reader has little a value 
which shows a success or failure of decoding, gain, offset value, and shutter 
speed, it can transmit any they are to a host etc. 

[0031 ]The 10th optical information reader can receive any at least one of the gain 
at the time of decoding, an offset value, and the shutter speed from a host last 
time which was transmitted to the host etc., and can set up those values. 
[0032]Hereafter, an embodiment of the invention is described, referring to a 
figure. 

[0033](Embodiment 1 ) The block diagram of the optical information reader of the 
embodiment of the invention 1 is shown in drawing 1 . Explanation is omitted 
using the numerals with the same, same portion as drawing 1 0 in which the block 
diagram of a conventional example is shown here. 

[0034]8 used eliminable EEPROM with the gestalt of this invention electrically as 
nonvolatile memory. Nonvolatile memory is not limited to EEPROM and contains 
a ferroelectric memory (FeRAM), and SRAM and DRAM which were backed up 
by the cell. By the nonvolatile memory 8, even when a reader is turned off, the 
data memorized in the memory can be held. 

[0035]9 reads and is a switch, and if one [ a reading switch ], CPU6 will perform 
reading processing. Even if it constitutes a reading switch so that reading may be 
ended when reading is performed and it turns OFF while one, it is not cared 
about as composition which does not matter as composition which will read once 
once one [ a switch ], and performs predetermined number-of-times reading. The 
reading switch 9 may not certainly be required and the reading instructions by the 
communication from a host may be sufficient as it. 

r0036 1Drawing 2 is the storing form of EEPROM8 an example to express, and A 
gain storing region, It is divided into the offset value storing region, the shutter 
speed storing region, and the reading success-or-failure result storing region, 
and after decoding a gain, an offset value, and the value that shows the preset 
value and reading success-or-failure result of shutter speed, respectively, it 
stores. In the embodiment of the invention 1, the success-or-failure result of the 
address of the gain at the time of decoding, an offset value, and the preset value 
of shutter speed and decoding is stored in EEPROM8 at the time of a success of 
decoding. After a gain, an offset value, or shutter speed is changed according to 



the output of a binarization circuit at the time of failure of decoding, the address 
of a gain, an offset value, and the preset value of shutter speed and the success- 
or-failure result of decoding are stored in EEPROM8. 

[0037]ln the example of drawing 2 . a gain to the address (D000, D001 , D002) of 
EEPROM8. The address (A000, B001 , C005) of the gain, the offset value, and 
the preset value of shutter speed is stored as data, and a success/failure of 
decoding are stored in the address (D003) as a flag. Data (0000) is written in an 
address (D003) at the time of failure of data (0001 ) and decoding at the time of a 
success of decoding. 

[0038]Next, the flow of processing of the embodiment of the invention 1 is shown 
in drawing 3 . Explanation is omitted using the numerals with the same, same 
processing as drawing 1 1 in which the flow chart of a conventional example is 
shown here. 

[0039]Step 1 1 is a setting-out means and sets the gain, the offset value, and 
shutter speed which were stored last time as the gain control circuit 3, the offset 
control circuit 5, and the image sensor drive circuit 2, respectively. When the data 
shown in drawing 2 is specifically stored, CPU6 sets up the preset value (the 
gain 0, the offset value 1 , the shutter speed 5) which makes an address the data 
(A000, B001 , C005) stored in the address (D000, D001 , D002), and it follows it to 
Step 2. When decoding is successful, to a host After data transmission (Step 6), 
a gain, An offset value and shutter speed are stored in the address (D000, D001, 
D002) of EEPROM8, respectively (Step 12), The data (0001) in which a decoding 
success is shown after that is stored in the address (D003) of EEPROM8 (Step 
13), and reading processing is ended. When decoding goes wrong, do not 
transmit data to a host but according to the output of a binarization circuit, At 
least one of a gain, an offset value, and the shutter speed is changed (Step 5), 
The changed preset value is stored in the address (D000, D001 , D002) of 
EEPROM8, respectively (Step 12), the data (0000) in which decoding failure is 
shown after that is stored in the address (D003) of EEPROM8 (Step 13), reading 
processing is ended, and a power supply is disconnected. 
[0040]Concretely, when there are many values the output of a binarization circuit 
indicates black to be when decoding goes wrong, or when it is judged that the 
period which shows black is long, it is judged that a binarization output is small 
and an offset value and a gain are raised at Step 5. Conversely, when there is 
much white, an offset value and a gain are lowered. 
[0041]Thus, in order to lessen the consumed electric current, when putting a 
power supply into a reader only at the time of reading, the luminosity of the 
printing condition and ambient environment of the time of reading last time and a 
bar code, especially the circumference is the same, Since the gain, the offset 
value, and shutter speed which can be decoded are set up at Step 1 1 when the 
last decoding is successful, it can decode by the first setting out after powering 
on, and is effective in shortening reading time. 

[0042]Even if it generally reads, it is almost the same in many cases if ambient 
environment, such as a luminosity at the time, is the interior of a room, and it is 
the outdoors, it changes gently in many cases, without changing suddenly. 
[0043]lf the bar code beforehand printed by the bag and the container is 



removed, in a factory or a warehouse, the code used in the transportation 
industry is printed black, and the almost same thing can decode a printing 
condition in many cases with the gain, the offset value, and shutter speed which 
there were and were successful by the last decoding. [ much ] 
[0044](Embodiment 2) Although the device which reads a bar code was used as 
a sign in Embodiment 1 , it is clear that a sign is not limited to a bar code but a 
two dimensional code and OCR are also included. The block diagram of the 
optical information reader of the embodiment of the invention 2 which is a device 
which reads a two dimensional code and OCR is shown in drawing 4 . 10 
changes an analog signal into the digital value of 8 bits instead of the binarization 
circuit 5 of drawing 1 by an AID converter. Area image sensors, such as area 
CCD, are used for the image sensor 1. Since the output of an area image sensor 
has data in the direction of two dimensions, In the binarization circuit 5 which was 
being used with the bar code reader of a conventional example or Embodiment 
1 , since it is influenced by shading etc. and binarization cannot be carried out 
correctly, AID converter 10 is used, it is changed into the digital signal which is 8 
bits, and binarization processing is performed by CPU6. 11 is an image memory, 
and there are usually many pixels of an area image sensor as about 330,000 
pixels, and since they generally cannot build a memory in CPU6, they are 
constituted from SRAM or a DRAM by the exterior of CPU6. CPU6 decodes the 
data of the image memory 1 1 . The DMA (Direct Memory Access) circuit for 
storing the output of AID converter 10 in the image memory 1 1 is not illustrated. 
An area CCD or CMOS type area image sensor is also available for the image 
sensor 1 . 

[0045]Next, the flow of processing of the embodiment of the invention 2 is shown 
in drawing 5 . Explanation is omitted using the numerals with the same, same 
processing as drawing 1 1 in which the flow chart of a conventional example is 
shown here, and drawing 3 in which the flow chart of the embodiment of the 
invention 1 is shown. 

[0046]Step 14 is the processing which incorporates the output of AID converter 
1 0 into the image memory 1 1 , and progresses to decoding of a two dimensional 
code or OCR after the end of incorporation (Step 1 5). 

[0047]When an area image sensor is used for the image sensor 1 , since there 
are many pixel numbers, it takes time processing of Step 14 in which the output 
of AID converter 10 is incorporated. Furthermore, as for the two dimensional 
code of Step 1 5, or decoding of OCR, in order that CPU6 may perform 
binarization processing in soft in addition to there being many data numbers, one 
decoding takes time. Therefore, in [ when the last decoding is successful ] next 
decoding, Since the last gain, offset, and the conditioning of shutter speed can 
be used as it is if the printing conditions and ambient environment of a two 
dimensional code or OCR are the same conditions, certain and the effect of 
decoding being possible for a short time, explaining and depending by 
Embodiment 1 , and shortening reading time are large. 

[0048]The storing form to the memory of a gain, an offset value, shutter speed, 
and a reading success-or-failure result presupposed that it is the same as 
drawing 2 shown by Embodiment 1 . 



[0049](Embodiment 3) The flow of the processing of the embodiment of the 
invention 3 to the next is shown in drawing 6 . Explanation is omitted using the 
numerals with the same, same processing as drawing 1 1 in which the flow chart 
of a conventional example is shown here, drawing 3 in which the flow chart of 
Embodiment 1 is shown, and drawing 5 in which the flow chart of Embodiment 2 
is shown. The same thing as drawing 1 used by Embodiment 1 is used for the 
block diagram used by an embodiment. 

[0050]ln Step 16, a gain, offset, and reception of shutter speed are supervised 
from a host, and when there are received data, data is received (Step 17). At 
Step 1 1 , the gain, the offset value, and shutter speed which were received are 
set up. Incorporation (Step 2) of a binarization circuit output and decoding (Step 
3) of a bar code are performed after that, and the value, the gain, the offset 
value, and shutter speed which are not concerned with a success/failure of 
decoding, but show a success or failure of decoding to a host are transmitted to a 
host (Step 18). 

[0051]Although successful gain, offset value, and shutter speed were stored in 
Embodiment 1 at the time of a decoding success, According to Embodiment 3, it 
is not concerned with a success/failure of decoding after decoding, but the value 
which shows a success/failure of decoding, a gain and an offset value, and 
shutter speed are transmitted to a host. 

[0052]A gain when it has such composition, in case decoding is successful, an 
offset value, and the combination of shutter speed, Even if the combination of a 
gain in case decoding goes wrong, an offset value, and shutter speed can be put 
in a database by a host and decoding goes wrong, By changing a gain, an offset 
value, and shutter speed, a possibility of succeeding in decoding can set up a 
high combination easily, and can shorten reading time so that it may become the 
combination which was successful in the past. Since memory space also has 
many hosts, such as PC and POS, including optical storage devices, such as a 
hard disk, and the execution speed of CPU generally also has it, [ quicker than 
an optical reader ] It is easy to use combination of a lot of gains, offset values, 
and SHATA speeds as a database, and to choose the optimal preset value. 
[0053](Embodiment 4) The block diagram of the optical information reader of the 
embodiment of the invention 4 is shown in drawing 7 . Explanation is omitted 
using the numerals with the same, same portion as drawing 10 in which the block 
diagram of a conventional example is shown here, drawing 1 in which the block 
diagram of Embodiment 1 and Embodiment 3 is shown, and drawing 4 in which 
the block diagram of Embodiment 2 is shown. 

[0054]A host deserves the handy terminal part shown with a right dashed line for 
the reading part shown in a left dashed line part. 22 is a display which comprises 
a liquid crystal, CRT, etc., and displays the directions to a decoded result or a 
worker. 23 is a key input section and also inputs directions of reading directions 
of a bar code besides the input of a number etc., ON and OFF of a power supply, 
etc. 24 is control power supply and performs not only a handy terminal part but 
control of the power supply of a reading part, control of charge of an internal 
battery (not shown), etc. 21 is main CPU and a communication function with a 
reading part, control of the display 22, the input process from the key input 



section 23, PC, POS, etc. are performing communication with the host of a 
higher rank, etc. further. In the embodiment of the invention 4, EEPROM8 has 
been arranged in the handy terminal part. In order that this may memorize the 
decoded result of the bar code, etc. in the handy terminal part from the former, 
Since SRAM or DRAM backed up by EEPROM which is nonvolatile memory, or 
the cell is used, it is from the reason for newly not providing nonvolatile memory. 
Since it was on the same board, direct continuation of between CPU6 of a 
reading part and main CPU21 of a handy terminal part was carried out without 
using communication I/F7. 

[0055]The flow of processing of the embodiment of the invention 4 is shown in 
drawing 8 and drawing 9 . Explanation is omitted using the numerals with the 
same, same processing as drawing 1 1 in which the flow chart of a conventional 
example is shown here, drawing 3 in which the flow chart of Embodiment 1 is 
shown, drawing 5 in which the flow chart of Embodiment 2 is shown, and drawing 
6_in which the flow chart of Embodiment 3 is shown. 
[0056]When drawing 8 is processing of a handy terminal part and there is an 
input of the reading key of a bar code from the key input section 23, The data 
containing the data of the value which shows the success or failure of the last 
decoding stored in EEPROM8, the last gain, the last offset value, and the last 
shutter speed is transmitted to a reading part (Step 30). The instructions 
(command) which make it read to a reading part are also included in send data. 
f0057 1Drawing 9 is processing of a reading part, supervises reception of the gain 
from a handy terminal part, an offset value, and shutter speed (Step 20), and 
when there are received data, it receives data (Step 21). When the instructions 
which analyze the received data and make it read to the received data are 
included and the further last decoding is successful (Step 10), the received last 
gain, the last offset value, and the last shutter speed are set up (Step 1 1 ). When 
received data are analyzed at Step 10 and the last decoding has gone wrong, 
any at least one of the received last gain, the last offset value, and the last 
shutter speed is changed (Step 5), and the changed value is set up (Step 1 1 ). 
Incorporation (Step 2) of a binarization circuit output and decoding (Step 3) of a 
bar code are performed after that, and the value, the gain, the offset value, and 
shutter speed which are not concerned with a success/failure of decoding, but 
show a success or failure of decoding to a handy terminal part are transmitted 
(Step 22). 

[0058]When reception is supervised at Step 31 of the handy terminal part of 
drawing 8 and the data transmitted at Step 22 has the received data of a gain, an 
offset value, and shutter speed, data is received from a reading part (Step 32). 
The value, the gain, the offset value, and shutter speed which show a success or 
failure of decoding are contained in the received data, and each is stored in 
EEPROM8 at Step 33 and Step 34. 

[0059]Delete Step 10 and Step 5 of drawing 9 , and as shown in drawing 3 of 
Embodiment 1 , a success/failure of decoding are judged at Step 4 after Step 3, 
When transmitting the preset value at the time of decoding to a handy terminal 
part when decoding is successful (Step 22), and having failed, after changing a 
preset value by Step 5, it may be made to transmit the preset value after change 



to a handy terminal part (Step 22). 

[0060]The value which deletes Step 10 and Step 5 of drawing 9 , and shows a 
success or failure of decoding at Step 22, A gain, an offset value, and shutter 
speed can be transmitted and it can also have composition which changes a 
gain, an offset value, and shutter speed in a handy terminal part instead of Step 
5. 

[0061 ]lt is necessary to lessen the consumed electric current, and, in the case of 
a handheld terminal, generally, a power supply is put into a reading part like 
Embodiment 4 only at the time of reading for a battery drive. Since the gain, the 
offset value, and shutter speed which can be decoded are set up at Step 1 1 
when the last decoding with same luminosity of the printing condition and 
ambient environment of the time of reading last time and a bar code, especially 
the circumference is successful, It can decode by the first setting out and is 
effective in shortening reading time. 

[0062]Since the bar code data etc. which were read in the former were stored in 
nonvolatile memory in the handy terminal part, in order to store a gain, an offset 
value, and shutter speed, What is necessary is just to secure several bytes of 
new field, and it is effective in newly not extending nonvolatile memory. 
[0063] 

[Effect of the lnvention]Even if a metaphor device is turned off by the gain storing 
means which consists of nonvolatile memory by claim 1 so that clearly from the 
above explanation, the gain of a gain control circuit is storable. Thereby, while 
not reading, in order to lessen power consumption, even if it turns OFF a power 
supply, it becomes possible to read the last gain at the time of resumption. A 
printing condition and ambient environment are the same, if a decoding success 
is carried out last time, it can decode by the first setting-out gain, and there is an 
effect which carries out reduction of power consumption and shortening of 
reading time. 

[0064]By the offset value storing means which consists of nonvolatile memory by 
claim 2, even if a metaphor device is turned off, the offset value of an offset 
control circuit is storable. Thereby, while not reading, in order to lessen power 
consumption, even if it turns OFF a power supply, it becomes possible to read 
the last offset value at the time of resumption. A printing condition and ambient 
environment are the same, if a decoding success is carried out last time, it can 
decode with the first setting-out offset value, and there is an effect which carries 
out reduction of power consumption and shortening of reading time. 
[0065]By the shutter speed storing means which consists of nonvolatile memory 
by claim 3, even if a metaphor device is turned off, the shutter speed of an 
electronic shutter control means is storable. Thereby, while not reading, in order 
to lessen power consumption, even if it turns OFF a power supply, it becomes 
possible to read the last shutter speed at the time of resumption. A printing 
condition and ambient environment are the same, if a decoding success is 
carried out last time, it can decode with the first setting-out shutter speed, and 
there is an effect which carries out reduction of power consumption and 
shortening of reading time. 

[0066]By the reading success-or-failure result storing means which consists of 



nonvolatile memory by claim 4, even if a metaphor device is turned off, the value 
which shows a success or failure of decoding is storable. Even if it turns OFF a 
power supply by this in order to lessen power consumption while not reading, It 
becomes possible to read the value which shows a success or failure stored at 
the time of resumption of reading, and processing when the last decoding has 
gone wrong, and processing in the case of having succeeded can be made into a 
different thing. 

[0067]ln order to carry out decoding after setting up the gain at the time of the 
last decoding, an offset value, and shutter speed when the last decoding is 
successful by claim 8, If a printing condition and ambient environment are the 
same as the time of the last decoding, it can decode by the first setting out and 
there is an effect which carries out reduction of power consumption and 
shortening of reading time. Since the preset value is changed according to the 
waveform of a binarization output, or the output wave of an A/D converter even 
when the last decoding has gone wrong, Since the preset value which can be 
decoded compared with setting up from an initial value is approached, there are 
few predetermined numbers until decoding is possible, and they end, and it is 
effective in shortening reading time. 

[0068]lt is effective in not providing the memory for [ of the value which shows a 
success or failure of decoding after decoding, a gain, an offset value, and shutter 
speed ] being able to transmit at least any they are to a host etc., and storing 
these values in a reading part by claim 9. Generally there is more memory space 
of hosts, such as PC and POS, than a reading part, What is necessary is just to 
use what is called nonvolatile memory, such as SRAM, EEPROM, etc. which 
were backed up, for the host in many cases, and to newly provide each field in 
the nonvolatile memory of these existing from the former. 
[0069]By claim 10, even if an optical information reader has little gain at the time 
of decoding, offset value, and shutter speed last time which was transmitted to 
the host etc., it can receive from a host any they are, and can set up those 
values. With the effect of claim 9 that it is not necessary to provide the memory 
for storing these values in a reading part. If a printing condition and ambient 
environment are the same as the time of the last decoding when the last 
decoding is successful by setting up the gain, the offset value, and shutter speed 
which decoded last time, it can decode by the first setting out. Since the preset 
value is changed according to the waveform of a binarization output, or the 
output wave of an A/D converter even when the last decoding has gone wrong, 
Since the preset value which can be decoded compared with setting up from an 
initial value is approached, there are few predetermined numbers until decoding 
is possible, and they end, and it is effective in shortening reading time. 

TECHNICAL FIELD 

[Field of the InventionJThis invention relates to the optical information reader 
which reads signs, such as a bar code and a two dimensional code. 



PRIOR ART 



[Description of the Prior ArtJHereafter, the bar code which used the one- 
dimensional (linear) image sensor especially for the image sensor among optical 
information readers is explained. This invention is not limited to a bar code 
reader, and A two dimensional code reader, A thing optically applicable [ 
information ] to the Personal Digital Assistant etc. which can be read like an OCR 
reader, a bar code reader integral-type handheld terminal, and a two dimensional 
code reader integral-type handheld terminal cannot be overemphasized. 
[0003]The block diagram of the conventional bar code reader is shown in 
drawing 10 . 1 is an image sensor and changes the catoptric light from a sign or 
its circumference into an electrical signal. 2 is an image sensor drive circuit, and 
while generating the timing which drives the image sensor 1 , it has an electronic 
shutter function which can control shutter speed electrically. The image sensor 
drive circuit 2 may be built in CPU6 mentioned later when built in the image 
sensor 1 . 3 amplifies the signal outputted from the image sensor 1 in a gain 
control circuit by the set-up gain. 4 offsets the voltage level of the signal amplified 
by the gain control circuit 3 in the offset control circuit up and down. The turn of 
the gain control circuit 3 and the offset control circuit 4 may be replaced. 5 
changes the analog signal from the offset control circuit 4 into a digital signal in a 
binarization circuit. 6 is constituted from a CPU by the microprocessor and mainly 
decodes a bar code. Being built in CPU6 is illustrating neither much program 
memory in which the execution program of CPU6 is stored, nor many work 
memories required for execution. CPU6 controls shutter speed by changing the 
timing outputted from the gain control of the gain control circuit 3, control of the 
offset value of the offset control circuit 4, and the image sensor drive circuit 2. 
The data decoded by CPU6 is transmitted to hosts, such as POS and PC, etc. 
through communication l/F (communication interface) of 7. 
[0004]Decoding is also called decipherment processing or recognition 
processing, and although it is processing which recognizes signs, such as a bar 
code, from a digital signal strictly (decipherment), generally it is also only called 
reading processing. Decoding puts the thing of the decipherment (recognition) 
processing by CPU with the text, and reading processing means in it various 
setting out of initial setting etc., and the whole processing required for reading 
including communication and decoding. 

[0005]Next, the flow of the reading processing of a conventional example is 
shown in drawing 1 1 . Step 1 is the initialization processing of a gain, an offset 
value, and shutter speed, and CPU6 sets the gain programmed beforehand, an 
offset value, and each initialized value of shutter speed as the gain control circuit 
3, the offset control circuit 4, and the image sensor drive circuit 2. Step 2 is 
binarization circuit output incorporation processing, and CPU6 incorporates the 
output signal from the image sensor 1 via the gain control circuit 3, the offset 
control circuit 4, and the binarization circuit 5. Step 3 is decoding of a bar code 
and CPU6 decodes the incorporated digital signal based on the decode algorithm 
of a bar code. When decoding is successful by decoding (Step 4), after 
transmitting a decoded result to hosts, such as external PC and POS, via 
communication I/F7 (Step 6), the next binarization circuit output incorporation is 
performed. 



[0006]On the other hand, when decoding goes wrong, any at least one of a gain, 
an offset value, and the shutter speed is changed (Step 5), After setting the 
changed value as the gain control circuit 3, the offset control circuit 4, and the 
image sensor drive circuit 2 (Step 11), the next binarization circuit output 
incorporation is performed. 

[0007]The table (table) of the gain beforehand stored in program memory, an 
offset value, and shutter speed is shown in drawing 12 . It is Step 1 of drawing 1 1 
and the data (the gain 0, the offset value 0, the shutter speed 0) in which a gain, 
an offset value, and shutter speed were stored in the address (A000, B000, 
C000), respectively is set up, for example as an initial value. When decoding is 
not successful, as Step 5 of drawing 11 shows, any at least one preset value is 
changed among a gain, an offset value, and shutter speed, and the next 
binarization circuit output incorporation is performed. 
[0008]The case where the power is turned off, when the reading switch (not 
shown) was formed and the switch was turned OFF, or when the reading time 
beforehand set up with the timer etc. passes, reading is completed compulsorily. 

EFFECT OF THE INVENTION 

[Effect of the InventionJEven if a metaphor device is turned off by the gain storing 
means which consists of nonvolatile memory by claim 1 so that clearly from the 
above explanation, the gain of a gain control circuit is storable. Thereby, while 
not reading, in order to lessen power consumption, even if it turns OFF a power 
supply, it becomes possible to read the last gain at the time of resumption. A 
printing condition and ambient environment are the same, if a decoding success 
is carried out last time, it can decode by the first setting-out gain, and there is an 
effect which carries out reduction of power consumption and shortening of 
reading time. 

[0064]By the offset value storing means which consists of nonvolatile memory by 
claim 2, even if a metaphor device is turned off, the offset value of an offset 
control circuit is storable. Thereby, while not reading, in order to lessen power 
consumption, even if it turns OFF a power supply, it becomes possible to read 
the last offset value at the time of resumption. A printing condition and ambient 
environment are the same, if a decoding success is carried out last time, it can 
decode with the first setting-out offset value, and there is an effect which carries 
out reduction of power consumption and shortening of reading time. 
[0065]By the shutter speed storing means which consists of nonvolatile memory 
by claim 3, even if a metaphor device is turned off, the shutter speed of an 
electronic shutter control means is storable. Thereby, while not reading, in order 
to lessen power consumption, even if it turns OFF a power supply, it becomes 
possible to read the last shutter speed at the time of resumption. A printing 
condition and ambient environment are the same, if a decoding success is 
carried out last time, it can decode with the first setting-out shutter speed, and 
there is an effect which carries out reduction of power consumption and 
shortening of reading time. 

[0066]By the reading success-or-failure result storing means which consists of 
nonvolatile memory by claim 4, even if a metaphor device is turned off, the value 



which shows a success or failure of decoding is storable. Even if it turns OFF a 
power supply by this in order to lessen power consumption while not reading, It 
becomes possible to read the value which shows a success or failure stored at 
the time of resumption of reading, and processing when the last decoding has 
gone wrong, and processing in the case of having succeeded can be made into a 
different thing. 

[0067]ln order to carry out decoding after setting up the gain at the time of the 
last decoding, an offset value, and shutter speed when the last decoding is 
successful by claim 8, If a printing condition and ambient environment are the 
same as the time of the last decoding, it can decode by the first setting out and 
there is an effect which carries out reduction of power consumption and 
shortening of reading time. Since the preset value is changed according to the 
waveform of a binarization output, or the output wave of an A/D converter even 
when the last decoding has gone wrong, Since the preset value which can be 
decoded compared with setting up from an initial value is approached, there are 
few predetermined numbers until decoding is possible, and they end, and it is 
effective in shortening reading time. 

[0068]lt is effective in not providing the memory for [ of the value which shows a 
success or failure of decoding after decoding, a gain, an offset value, and shutter 
speed ] being able to transmit at least any they are to a host etc., and storing 
these values in a reading part by claim 9. Generally there is more memory space 
of hosts, such as PC and POS, than a reading part, What is necessary is just to 
use what is called nonvolatile memory, such as SRAM, EEPROM, etc. which 
were backed up, for the host in many cases, and to newly provide each field in 
the nonvolatile memory of these existing from the former. 
[0069]By claim 10, even if an optical information reader has little gain at the time 
of decoding, offset value, and shutter speed last time which was transmitted to 
the host etc., it can receive from a host any they are, and can set up those 
values. With the effect of claim 9 that it is not necessary to provide the memory 
for storing these values in a reading part. If a printing condition and ambient 
environment are the same as the time of the last decoding when the last 
decoding is successful by setting up the gain, the offset value, and shutter speed 
which decoded last time, it can decode by the first setting out. Since the preset 
value is changed according to the waveform of a binarization output, or the 
output wave of an A/D converter even when the last decoding has gone wrong, 
Since the preset value which can be decoded compared with setting up from an 
initial value is approached, there are few predetermined numbers until decoding 
is possible, and they end, and it is effective in shortening reading time. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the lnvention]Only when it is requested that the 
consumed electric current is lessened as much as possible and it reads from a 
viewpoint of energy saving by the bar code reader or a two dimensional code 
reader in recent years, energizing the power supply of a reader is performed. 
[0010]ln use in the environment which is separated from hosts who connect, 
such as a factory and in the car, the portable optical reader generally called a 



handheld terminal is often used. In order that a handheld terminal may lengthen 
a hour of use by a battery drive, a power supply is controlled as much as 
possible, and there is especially the necessity of lessening the consumed electric 
current. Therefore, the power supply of the portion about reading is energized at 
every reading, that is, turning OFF the power supply of the portion about reading 
is performed in addition to the time of reading. 

[001 1]However, in the processing shown in the flow chart of drawing 11 , once the 
power supply of a reader is disconnected, again to a power up. Until it reaches a 
preset value in which decoding succeeds, when it must redo from initial setting of 
the gain of Step 1 , an offset value, and shutter speed and decoding fails in an 
initial value, Change of a gain, an offset value, and shutter speed is necessity 
once at least at Step 5, and SUBJECT that it would take time before reading is 
successful occurred. When a bar code with narrow range of the gain which can 
be decoded especially, range of an offset value, and range of shutter speed, for 
example, a bar code, and the contrast of the circumference of it read a bad thing, 
Since there was little combination of setting out of the gain which can be 
decoded, an offset value, and shutter speed and change of a gain, an offset 
value, and shutter speed was needed by setting out of the optimal preset value 
repeatedly, SUBJECT that it took time until reading is successful dramatically 
occurred. 

[0012]Since the reading port is intercepting outdoor daylight in the case of the 
optical reader of the type contacted and read on the label which furthermore 
contains signs, such as a bar code, It was rare to receive the influence of change 
of the surrounding reading environment, and when setting up the gain optimal at 
the time of manufacture, an offset value, and shutter speed, it did not need to 
change after that in many cases. However, the optical readers of the type which 
is detached and is read in the label containing a sign focusing on a two 
dimensional code reader in recent years have increased in number. Since this 
type of case received the influence of surrounding outdoor daylight in the label 
directly, SUBJECT that it was necessary to design the step of a preset value 
finely greatly [ range / which can be set up ], took time setting out of the preset 
value which can be decoded, and took time until decoding is successful 
dramatically occurred. 

[0013]This invention solves such SUBJECT and it aims at providing the optical 
information reader in which high-speed reading is possible. 

MEANS 

[Means for Solving the Problem]ln order to attain the above purpose the 1st 
optical information reader of this invention, An image sensor which incorporates 
catoptric light from a sign and is changed into an electrical signal, A gain control 
means by which a gain which amplifies an electrical signal from said image 
sensor can be set up, A binarization means which carries out binarization of the 
electrical signal amplified by AID converter which changes into a digital signal an 
electrical signal amplified by said gain control means, or said gain control means, 
It has a decode means which decodes a signal which is an electrical signal from 
said image sensor, and was digitized in order to restore information which said 



sign has, and a gain storing means which stores a gain of said gain control 
means in nonvolatile memory which can back up electrically. 
[0015]An image sensor which the 2nd optical information reader incorporates 
catoptric light from a sign, and is changed into an electrical signal, An offset 
control means which can set up an offset value of an electrical signal from said 
image sensor, A binarization means which carries out binarization of the 
electrical signal offset by an A/D converter which changes into a digital signal an 
electrical signal offset by said offset control means, or said offset control means, 
A decode means which decodes a signal which is an electrical signal from said 
image sensor, and was digitized in order to restore information which said sign 
has, It has an offset value storing means which stores an offset value of said 
offset control means in nonvolatile memory which can back up electrically. 
[0016]An image sensor which the 3rd optical information reader incorporates 
catoptric light from a sign, and is changed into an electrical signal, An electronic 
shutter control means which can set up shutter speed of said image sensor, A 
binarization means which carries out binarization of an A/D converter which 
changes an electrical signal from said image sensor into a digital signal, or the 
electrical signal from said image sensor, A decode means which decodes a 
signal which is an electrical signal from said image sensor, and was digitized in 
order to restore information which said sign has, It has a shutter speed storing 
means which stores electrically shutter speed of said electronic shutter control 
means in nonvolatile memory which can back up. 

[0017]The 4th optical information reader has after decoding a reading success- 
or-failure result storing means which stores electrically a value which shows a 
success or failure of decoding in nonvolatile memory which can back up. 
[0018]The 5th optical information reader has after decoding a gain storing means 
which stores a gain at the time of decoding in nonvolatile memory which can 
back up electrically. 

[0019]The 6th optical information reader has after decoding an offset value 
storing means which stores an offset value at the time of decoding in nonvolatile 
memory which can back up electrically. 

[0020]The 7th optical information reader has after decoding a shutter speed 
storing means which stores shutter speed at the time of decoding in nonvolatile 
memory which can back up electrically. 

[0021 TThe 8th optical information reader has a setting-out means to set up 
shutter speed at the time of a gain at the time of the last decoding and/or an 
offset value at the time of the last decoding and/, or the last decoding, when the 
last decoding is successful. 

[0022]The 9th optical information reader has a transmitting means which 
transmits after decoding shutter speed at the time of a value which shows a 
success or failure of decoding and/or a gain at the time of decoding and/or an 
offset value at the time of decoding and/, or decoding to a host etc. 
[0023]A value the 10th optical information reader indicates the last success or 
failure of decoding transmitted to a host etc. by said transmitting means to be, A 
reception means which receives shutter speed at the time of a gain at the time of 
the last decoding and/or an offset value at the time of the last decoding and/, or 



the last decoding from a host etc., It has a setting-out means to set up shutter 
speed at the time of a gain at the time of decoding and/or an offset value at the 
time of the last decoding and/, or the last decoding. 

[0024]When a value which shows the last success or failure of decoding which 
the 1 1th optical information reader received by said reception means shows a 
success, It has a setting-out means to set up shutter speed at the time of a gain 
at the time of the last decoding and/or an offset value at the time of the last 
decoding and/, or the last decoding. 
[0025] 

[Embodiment of the lnvention]By it, the 1st optical information reader can store 
the gain of a gain control circuit, even if a metaphor reader is turned off by the 
above-mentioned composition by the gain storing means which consists of 
nonvolatile memory which can back up electrically. 

[0026]By the offset value storing means which consists of nonvolatile memory 
which can back up electrically, the 2nd optical information reader can store the 
offset value of an offset control circuit, even if a metaphor reader is turned off. 
[0027]By the shutter speed storing means which consists of nonvolatile memory 
which can back up electrically, the 3rd optical information reader can store the 
shutter speed of an electronic shutter control means, even if a metaphor reader 
is turned off. 

[0028]By the reading success-or-failure result storing means which consists of 
nonvolatile memory which can back up electrically, the 4th optical information 
reader can store the value which shows a success or failure of decoding, even if 
a metaphor reader is turned off. 

[0029]When the last decoding is successful, the 8th optical information reader 
can carry out decoding, after [ the gain at the time of the last decoding, an offset 
value, and shutter speed ] setting up at least any they are. 
[0030]After decoding, even if the 9th optical information reader has little a value 
which shows a success or failure of decoding, gain, offset value, and shutter 
speed, it can transmit any they are to a host etc. 

[0031 ]The 10th optical information reader can receive any at least one of the gain 
at the time of decoding, an offset value, and the shutter speed from a host last 
time which was transmitted to the host etc., and can set up those values. 
[0032]Hereafter, an embodiment of the invention is described, referring to a 
figure. 

[0033](Embodiment 1) The block diagram of the optical information reader of the 
embodiment of the invention 1 is shown in drawing 1 . Explanation is omitted 
using the numerals with the same, same portion as drawing 10 in which the block 
diagram of a conventional example is shown here. 

[0034]8 used eliminable EEPROM with the gestalt of this invention electrically as 
nonvolatile memory. Nonvolatile memory is not limited to EEPROM and contains 
a ferroelectric memory (FeRAM), and SRAM and DRAM which were backed up 
by the cell. By the nonvolatile memory 8, even when a reader is turned off, the 
data memorized in the memory can be held. 

[0035]9 reads and is a switch, and if one [ a reading switch ], CPU6 will perform 
reading processing. Even if it constitutes a reading switch so that reading may be 



ended when reading is performed and it turns OFF while one, it is not cared 
about as composition which does not matter as composition which will read once 
once one [ a switch ], and performs predetermined number-of-times reading. The 
reading switch 9 may not certainly be required and the reading instructions by the 
communication from a host may be sufficient as it. 

r0036 1Drawing 2 is the storing form of EEPROM8 an example to express, and A 
gain storing region, It is divided into the offset value storing region, the shutter 
speed storing region, and the reading success-or-failure result storing region, 
and after decoding a gain, an offset value, and the value that shows the preset 
value and reading success-or-failure result of shutter speed, respectively, it 
stores. In the embodiment of the invention 1, the success-or-failure result of the 
address of the gain at the time of decoding, an offset value, and the preset value 
of shutter speed and decoding is stored in EEPROM8 at the time of a success of 
decoding. After a gain, an offset value, or shutter speed is changed according to 
the output of a binarization circuit at the time of failure of decoding, the address 
of a gain, an offset value, and the preset value of shutter speed and the success- 
or-failure result of decoding are stored in EEPROM8. 

[0037]ln the example of drawing 2 . a gain to the address (D000, D001 , D002) of 
EEPROM8. The address (A000, B001 , C005) of the gain, the offset value, and 
the preset value of shutter speed is stored as data, and a success/failure of 
decoding are stored in the address (D003) as a flag. Data (0000) is written in an 
address (D003) at the time of failure of data (0001 ) and decoding at the time of a 
success of decoding. 

[0038]Next, the flow of processing of the embodiment of the invention 1 is shown 
in drawing 3 . Explanation is omitted using the numerals with the same, same 
processing as drawing 1 1 in which the flow chart of a conventional example is 
shown here. 

[0039]Step 1 1 is a setting-out means and sets the gain, the offset value, and 
shutter speed which were stored last time as the gain control circuit 3, the offset 
control circuit 5, and the image sensor drive circuit 2, respectively. When the data 
shown in drawing 2 is specifically stored, CPU6 sets up the preset value (the 
gain 0, the offset value 1 , the shutter speed 5) which makes an address the data 
(A000, B001, C005) stored in the address (D000, D001, D002), and it follows it to 
Step 2. When decoding is successful, to a host After data transmission (Step 6), 
a gain, An offset value and shutter speed are stored in the address (D000, D001 , 
D002) of EEPROM8, respectively (Step 12), The data (0001) in which a decoding 
success is shown after that is stored in the address (D003) of EEPROM8 (Step 
13), and reading processing is ended. When decoding goes wrong, do not 
transmit data to a host but according to the output of a binarization circuit, At 
least one of a gain, an offset value, and the shutter speed is changed (Step 5), 
The changed preset value is stored in the address (D000, D001, D002) of 
EEPROM8, respectively (Step 12), the data (0000) in which decoding failure is 
shown after that is stored in the address (D003) of EEPROM8 (Step 13), reading 
processing is ended, and a power supply is disconnected. 
[0040]Concretely, when there are many values the output of a binarization circuit 
indicates black to be when decoding goes wrong, or when it is judged that the 



period which shows black is long, it is judged that a binarization output is small 
and an offset value and a gain are raised at Step 5. Conversely, when there is 
much white, an offset value and a gain are lowered. 

[0041]Thus, in order to lessen the consumed electric current, when putting a 
power supply into a reader only at the time of reading, the luminosity of the 
printing condition and ambient environment of the time of reading last time and a 
bar code, especially the circumference is the same, Since the gain, the offset 
value, and shutter speed which can be decoded are set up at Step 1 1 when the 
last decoding is successful, it can decode by the first setting out after powering 
on, and is effective in shortening reading time. 

[0042]Even if it generally reads, it is almost the same in many cases if ambient 
environment, such as a luminosity at the time, is the interior of a room, and it is 
the outdoors, it changes gently in many cases, without changing suddenly. 
[0043]lf the bar code beforehand printed by the bag and the container is 
removed, in a factory or a warehouse, the code used in the transportation 
industry is printed black, and the almost same thing can decode a printing 
condition in many cases with the gain, the offset value, and shutter speed which 
there were and were successful by the last decoding. [ much ] 
[0044](Embodiment 2) Although the device which reads a bar code was used as 
a sign in Embodiment 1, it is clear that a sign is not limited to a bar code but a 
two dimensional code and OCR are also included. The block diagram of the 
optical information reader of the embodiment of the invention 2 which is a device 
which reads a two dimensional code and OCR is shown in drawing 4 . 10 
changes an analog signal into the digital value of 8 bits instead of the binarization 
circuit 5 of drawing 1 by an A/D converter. Area image sensors, such as area 
CCD, are used for the image sensor 1 . Since the output of an area image sensor 
has data in the direction of two dimensions, In the binarization circuit 5 which was 
being used with the bar code reader of a conventional example or Embodiment 
1 , since it is influenced by shading etc. and binarization cannot be carried out 
correctly, A/D converter 10 is used, it is changed into the digital signal which is 8 
bits, and binarization processing is performed by CPU6. 11 is an image memory, 
and there are usually many pixels of an area image sensor as about 330,000 
pixels, and since they generally cannot build a memory in CPU6, they are 
constituted from SRAM or a DRAM by the exterior of CPU6. CPU6 decodes the 
data of the image memory 1 1 . The DMA (Direct Memory Access) circuit for 
storing the output of A/D converter 10 in the image memory 1 1 is not illustrated. 
An area CCD or CMOS type area image sensor is also available for the image 
sensor 1 . 

[0045]Next, the flow of processing of the embodiment of the invention 2 is shown 
in drawing 5 . Explanation is omitted using the numerals with the same, same 
processing as drawing 1 1 in which the flow chart of a conventional example is 
shown here, and drawing 3 in which the flow chart of the embodiment of the 
invention 1 is shown. 

[0046]Step 14 is the processing which incorporates the output of A/D converter 
1 0 into the image memory 1 1 , and progresses to decoding of a two dimensional 
code or OCR after the end of incorporation (Step 1 5). 



[0047]When an area image sensor is used for the image sensor 1 , since there 
are many pixel numbers, it takes time processing of Step 14 in which the output 
of A/D converter 10 is incorporated. Furthermore, as for the two dimensional 
code of Step 15, or decoding of OCR, in order that CPU6 may perform 
binarization processing in soft in addition to there being many data numbers, one 
decoding takes time. Therefore, in [ when the last decoding is successful ] next 
decoding, Since the last gain, offset, and the conditioning of shutter speed can 
be used as it is if the printing conditions and ambient environment of a two 
dimensional code or OCR are the same conditions, certain and the effect of 
decoding being possible for a short time, explaining and depending by 
Embodiment 1 , and shortening reading time are large. 
[0048]The storing form to the memory of a gain, an offset value, shutter speed, 
and a reading success-or-failure result presupposed that it is the same as 
drawing 2 shown by Embodiment 1 . 

[0049](Embodiment 3) The flow of the processing of the embodiment of the 
invention 3 to the next is shown in drawing 6 . Explanation is omitted using the 
numerals with the same, same processing as drawing 11 in which the flow chart 
of a conventional example is shown here, drawing 3 in which the flow chart of 
Embodiment 1 is shown, and drawing 5 in which the flow chart of Embodiment 2 
is shown. The same thing as drawing 1 used by Embodiment 1 is used for the 
block diagram used by an embodiment. 

[0050]ln Step 16, a gain, offset, and reception of shutter speed are supervised 
from a host, and when there are received data, data is received (Step 17). At 
Step 1 1 , the gain, the offset value, and shutter speed which were received are 
set up. Incorporation (Step 2) of a binarization circuit output and decoding (Step 
3) of a bar code are performed after that, and the value, the gain, the offset 
value, and shutter speed which are not concerned with a success/failure of 
decoding, but show a success or failure of decoding to a host are transmitted to a 
host (Step 18). 

[0051]Although successful gain, offset value, and shutter speed were stored in 
Embodiment 1 at the time of a decoding success, According to Embodiment 3, it 
is not concerned with a success/failure of decoding after decoding, but the value 
which shows a success/failure of decoding, a gain and an offset value, and 
shutter speed are transmitted to a host. 

[0052]A gain when it has such composition, in case decoding is successful, an 
offset value, and the combination of shutter speed, Even if the combination of a 
gain in case decoding goes wrong, an offset value, and shutter speed can be put 
in a database by a host and decoding goes wrong, By changing a gain, an offset 
value, and shutter speed, a possibility of succeeding in decoding can set up a 
high combination easily, and can shorten reading time so that it may become the 
combination which was successful in the past. Since memory space also has 
many hosts, such as PC and POS, including optical storage devices, such as a 
hard disk, and the execution speed of CPU generally also has it, [ quicker than 
an optical reader ] It is easy to use combination of a lot of gains, offset values, 
and SHATA speeds as a database, and to choose the optimal preset value. 
[0053](Embodiment 4) The block diagram of the optical information reader of the 



embodiment of the invention 4 is shown in drawing 7 . Explanation is omitted 
using the numerals with the same, same portion as drawing 10 in which the block 
diagram of a conventional example is shown here, drawing 1 in which the block 
diagram of Embodiment 1 and Embodiment 3 is shown, and drawing 4 in which 
the block diagram of Embodiment 2 is shown. 

[0054]A host deserves the handy terminal part shown with a right dashed line for 
the reading part shown in a left dashed line part. 22 is a display which comprises 
a liquid crystal, CRT, etc., and displays the directions to a decoded result or a 
worker. 23 is a key input section and also inputs directions of reading directions 
of a bar code besides the input of a number etc., ON and OFF of a power supply, 
etc. 24 is control power supply and performs not only a handy terminal part but 
control of the power supply of a reading part, control of charge of an internal 
battery (not shown), etc. 21 is main CPU and a communication function with a 
reading part, control of the display 22, the input process from the key input 
section 23, PC, POS, etc. are performing communication with the host of a 
higher rank, etc. further. In the embodiment of the invention 4, EEPROM8 has 
been arranged in the handy terminal part. In order that this may memorize the 
decoded result of the bar code, etc. in the handy terminal part from the former, 
Since SRAM or DRAM backed up by EEPROM which is nonvolatile memory, or 
the cell is used, it is from the reason for newly not providing nonvolatile memory. 
Since it was on the same board, direct continuation of between CPU6 of a 
reading part and main CPU21 of a handy terminal part was carried out without 
using communication I/F7. 

[0055]The flow of processing of the embodiment of the invention 4 is shown in 
drawing 8 and drawing 9 . Explanation is omitted using the numerals with the 
same, same processing as drawing 1 1 in which the flow chart of a conventional 
example is shown here, drawing 3 in which the flow chart of Embodiment 1 is 
shown, drawing 5 in which the flow chart of Embodiment 2 is shown, and drawing 
6Jn which the flow chart of Embodiment 3 is shown. 
[0056]When drawing 8 is processing of a handy terminal part and there is an 
input of the reading key of a bar code from the key input section 23, The data 
containing the data of the value which shows the success or failure of the last 
decoding stored in EEPROM8, the last gain, the last offset value, and the last 
shutter speed is transmitted to a reading part (Step 30). The instructions 
(command) which make it read to a reading part are also included in send data, 
f 0057 1 Drawing 9 is processing of a reading part, supervises reception of the gain 
from a handy terminal part, an offset value, and shutter speed (Step 20), and 
when there are received data, it receives data (Step 21). When the instructions 
which analyze the received data and make it read to the received data are 
included and the further last decoding is successful (Step 10), the received last 
gain, the last offset value, and the last shutter speed are set up (Step 11). When 
received data are analyzed at Step 10 and the last decoding has gone wrong, 
any at least one of the received last gain, the last offset value, and the last 
shutter speed is changed (Step 5), and the changed value is set up (Step 11). 
Incorporation (Step 2) of a binarization circuit output and decoding (Step 3) of a 
bar code are performed after that, and the value, the gain, the offset value, and 



shutter speed which are not concerned with a success/failure of decoding, but 
show a success or failure of decoding to a handy terminal part are transmitted 
(Step 22). 

[0058]When reception is supervised at Step 31 of the handy terminal part of 
drawing 8 and the data transmitted at Step 22 has the received data of a gain, an 
offset value, and shutter speed, data is received from a reading part (Step 32). 
The value, the gain, the offset value, and shutter speed which show a success or 
failure of decoding are contained in the received data, and each is stored in 
EEPROM8 at Step 33 and Step 34. 

[0059]Delete Step 10 and Step 5 of drawing 9 . and as shown in drawing 3 of 
Embodiment 1 , a success/failure of decoding are judged at Step 4 after Step 3, 
When transmitting the preset value at the time of decoding to a handy terminal 
part when decoding is successful (Step 22), and having failed, after changing a 
preset value by Step 5, it may be made to transmit the preset value after change 
to a handy terminal part (Step 22). 

[0060]The value which deletes Step 10 and Step 5 of drawing 9 , and shows a 
success or failure of decoding at Step 22, A gain, an offset value, and shutter 
speed can be transmitted and it can also have composition which changes a 
gain, an offset value, and shutter speed in a handy terminal part instead of Step 
5. 

[0061 ]lt is necessary to lessen the consumed electric current, and, in the case of 
a handheld terminal, generally, a power supply is put into a reading part like 
Embodiment 4 only at the time of reading for a battery drive. Since the gain, the 
offset value, and shutter speed which can be decoded are set up at Step 1 1 
when the last decoding with same luminosity of the printing condition and 
ambient environment of the time of reading last time and a bar code, especially 
the circumference is successful, It can decode by the first setting out and is 
effective in shortening reading time. 

[0062]Since the bar code data etc. which were read in the former were stored in 
nonvolatile memory in the handy terminal part, in order to store a gain, an offset 
value, and shutter speed, What is necessary is just to secure several bytes of 
new field, and it is effective in newly not extending nonvolatile memory. 
[0063] 
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[Claim(s)] 

[Claim 1]An optical information reader comprising: 

An image sensor which incorporates catoptric light from a sign and is changed 
into an electrical signal. 

A gain control means by which a gain which amplifies an electrical signal from 
said image sensor can be set up. 

A binarization means which carries out binarization of the electrical signal 
amplified by A/D converter which changes into a digital signal an electrical signal 
amplified by said gain control means, or said gain control means. 
A decode means which decodes a signal which is an electrical signal from said 
image sensor, and was digitized in order to restore information which said sign 
has, and a gain storing means which stores a gain of said gain control means in 
nonvolatile memory which can back up electrically. 

[Claim 2]An optical information reader comprising: 

An image sensor which incorporates catoptric light from a sign and is changed 
into an electrical signal. 



An offset control means which can set up an offset value of an electrical signal 
from said image sensor. 

A binarization means which carries out binarization of the electrical signal offset 
by an AID converter which changes into a digital signal an electrical signal offset 
by said offset control means, or said offset control means. 
A decode means which decodes a signal which is an electrical signal from said 
image sensor, and was digitized in order to restore information which said sign 
has, and an offset value storing means which stores an offset value of said offset 
control means in nonvolatile memory which can back up electrically. 

[Claim 3]An optical information reader comprising: 

An image sensor which incorporates catoptric light from a sign and is changed 
into an electrical signal. 

An electronic shutter control means which can set up shutter speed of said image 
sensor. 

A binarization means which carries out binarization of an A/D converter which 
changes an electrical signal from said image sensor into a digital signal, or the 
electrical signal from said image sensor. 

A decode means which decodes a signal which is an electrical signal from said 
image sensor, and was digitized in order to restore information which said sign 
has, and a shutter speed storing means which stores electrically shutter speed of 
said electronic shutter control means in nonvolatile memory which can back up. 

[Claim 4]claim 1 , 2, or 3 which has a reading success-or-failure result storing 
means which stores electrically a value which shows a success or failure of 
decoding after decoding in nonvolatile memory which can back up - an optical 
information reader given in either. 

[Claim 5]The optical information reader according to claim 1 which has a gain 
storing means which stores a gain at the time of decoding in nonvolatile memory 
which can back up electrically after decoding. 

[Claim 6]The optical information reader according to claim 2 which has an offset 

value storing means which stores an offset value at the time of decoding in 

nonvolatile memory which can back up electrically after decoding. 

[Claim 7]The optical information reader according to claim 3 which has a shutter 

speed storing means which stores shutter speed at the time of decoding in 

nonvolatile memory which can back up electrically after decoding. 

[Claim 8]The optical information reader according to any one of claims 1 to 7 

which has a setting-out means to set up shutter speed at the time of a gain at the 

time of the last decoding and/or an offset value at the time of the last decoding 

and/, or the last decoding when the last decoding is successful. 

[Claim 9]The optical information reader according to any one of claims 1 to 7 

which has a transmitting means which transmits shutter speed at the time of a 

value which shows a success or failure of decoding after decoding and/or a gain 

at the time of decoding and/or an offset value at the time of decoding and/, or 

decoding to a host etc. 

[Claim 10]The optical information reader comprising according to claim 9: 



A reception means which receives from a host etc. shutter speed at the time of a 
value which shows a success or failure of last time of decoding transmitted to a 
host etc. by said transmitting means and/or a gain at the time of the last decoding 
and/or an offset value at the time of the last decoding and/, or the last decoding. 
A setting-out means to set up shutter speed at the time of a gain at the time of 
the last decoding and/or an offset value at the time of the last decoding and/, or 
the last decoding. 

[Claim 1 1]When a value which shows a success or failure of last time of 
decoding received by said reception means shows a success, claim 9 or 10 
which has a setting-out means to set up shutter speed at the time of a gain at the 
time of the last decoding and/or an offset value at the time of the last decoding 
and/, or the last decoding - an optical information reader given in either. 



